β-glucan suppresses cell death of ASC deficient macrophages invaded by periodontopathic bacteria through the caspase-11 pathway.
β-glucan is an abundant cell wall component of fungi and yeast. Dectin-1, a β-glucan receptor, plays an important regulatory role in the natural immunity. In the present study, we investigated the effect of β-glucan on mouse macrophages that had been invaded by the periodontopathic bacterium, Aggregatibacter actinomycetemcomitans. Exposure to curdlan, a type of β-glucan, suppressed cell death and led to the accumulation of a sub-G1-phase population upon A. actinomycetemcomitans invasion under conditions of constitutive expression of dectin-1. Members of the nucleotide-binding domain leucine-rich repeat-containing (NLR) protein family, such as NLR protein 3 (NLRP3), NLR family apoptosis inhibitory protein (NAIP), and NLR family CARD domain-containing protein 4 (NLRC4), as well as an associated protein, caspase-11, were clearly detected in A. actinomycetemcomitans-invaded control RAW cells (c-RAW cells; negative control). Interestingly, NAIP expression was upregulated and caspase-11 expression was downregulated by dectin-1 activity in A. actinomycetemcomitans-invaded dectin-1 overexpressing RAW 264.7 cells (d-RAW cells), suggesting that dectin-1 in macrophages regulates cell death upon A. actinomycetemcomitans invasion. These results support a potential correlation between dectin-1 and regulation of cell death in macrophages.